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Description 

The present invention relates to a device for 
heat-sealing a tubular packaging material filled with 
a liquid beverage or like contents transversely 
thereof at a lengthwise spacing corresponding to a 
single container, according to the preamble of 
claim 1 (EP-A-0 212 490). 

Such heat sealing devices are already known 
for use with a tubular packaging material which is 
made of a heat-sealable paper-base laminate hav- 
ing an aluminum foil layer and which is to be cut 
transversely thereof into lengths. The device com- 
prises a U-shaped high-frequency coil provided in 
a pressing surface of one of a pair of press mem- 
bers and having two straight portions extending in 
parallel to each other for heating the material at 
opposite sides of and along each of the portions 
thereof to be cut. 

To effectively utilize lines of magnetic force 
generated by the high-frequency coil by concen- 
trating the lines on the inner side of the two straight 
coil portions, an arrangement is also known which 
has a magnetic member disposed over the entire 
inner side of each straight portion or locally on the 
inner side thereof (Examined Japanese Patent Pub- 
lication No. 3215/1975 and unexamined Japanese 
Patent Publication No. 52025/1987 & EP-A-0 212 
490). 

Another device of the type described is also 
known wherein each of the two straight coil por- 
tions is provided with a horizontal ridge extending 
approximately over the entire length thereof for 
excluding extraneous matter (Unexamined Japa- 
nese Patent Publication No. 134744/1983 & EP-A-0 
076 966). 

The device wherein the magnetic member is 
provided has the following problem. With reference 
to FIG. 10, beads 52 of molten resin are produced 
in an undulating form at a seal portion 51 of a 
tubular packaging material T along the edge there- 
of inside the container to be formed. If the con- 
tainer having such beads 52 is subjected to an 
external force, a crack will develop from the crest 
portion 53 of the bead 52 to break the container. 
Such beads 52 formed are thought attributable to 
the following cause. Although the magnetic mem- 
ber disposed on the inner side of each of two 
straight portions serves to effectively utilize lines of 
magnetic force, the member fails to prevent lines 
of magnetic force from spreading outward from the 
straight portion, consequently permitting the ma- 
terial T to be heated to an unnecessary tempera- 
ture at the portion thereof outside the straight por- 
tion. 

With the device having the horizontal ridge, the 
ridge presses the seal portion with an increased 
pressure over the entire length thereof but is un- 
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able to press the seal portion uniformly over the 
entire length because the seal portion of the tube is 
not uniform in the thickness of the packaging ma- 
terial over the entire lenght. The tube has a seam 

5 at its center portion and a joint of the front and rear 
sides of the tube at each edge thereof. Especially, 
the seam of the tube is a lap having three times 
the thickness of the packaging material and has a 
larger thickness than the other portion, with the 

70 result that the seam is pressed under a greater 
pressure than is needed, permitting the paper layer 
of the packaging material to crack at this portion. 

The main object of the present invention is to 
provide a device free of the foregoing problems for 

75 heat-sealing a tubular packaging material. 

The present invention provides a device for 
heat-sealing a tubular packaging material which 
comprises a pair of press members, a U-shaped 
high-frequency coil provided in a pressing surface 

20 of one of the press members and having two 
straight portions extending in parallel to each other 
for heating the material at opposite sides of and 
along each of the portions thereof to be cut, and 
two striplike magnetic members arranged on the 

25 outer side of the respective straight portions and 
extending approximately over the entire length of 
the straight portions. 

Each of the two straight portions has a ridge 
extending longitudinally thereof at each of two por- 

30 tions of the entire length of each of the straight 
portions for individually applying an increased 
pressure to opposite side edge portions of the 
tubular material. 

The ridge has a circular-arc contour in cross 

35 section. 

The heat sealing device of the present inven- 
tion has two striplike magnetic members arranged 
on the outer side of the respective straight portions 
and extending approximately over the entire length 

40 of the straight portions, so that the lines of mag- 
netic force produced by the two straight portions, 
even if acting to spread outward from the straight 
portions, are deflected inward by the magnetic 
members. This obviates the likelihood the pack- 

45 aging material will be heated to a temperature 
higher than is needed at the portion thereof outside 
the coil, i.e., at the edge of each seal portion inside 
the container to be formed. 

Furthermore, each of the two straight portions 

so has a ridge extending longitudinally of the straight 
portion at each of two portions of the entire length 
thereof for individually applying an increased pres- 
sure to opposite side edge portions of the tubular 
material. The ridges thus provided properly seal 

55 the tube at its side edge portions which are prone 
to faulty sealing while rendering the tube center 
portion free of the likelihood that the paper layer of 
the packaging material will break. 
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Furthermore, the ridges have a circular-arc 
contour in cross section, so that the tube portions 
to which increased pressure is locally applied, i.e., 
opposite side edge portions of the tube, are made 
free of the likelihood that the paper layer of the 
packaging material will break. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing one of 
press members of a device embodying the in- 
vention; 

FIG. 2 is an enlarged view in section taken along 
the line ll-ll in FIG. 1; 

FIG. 3 is a cross sectional view showing a ridge 
in greater detail; 

FIG. 4 is a sectional view of a web of packaging 
material; 

FIG. 5 is a diagram schematically showing the 
device in its entirety; . 

FIG. 6 is a diagram showing a tubular packaging 
material as positioned in relation with the ridges 
on a coil; 

FIGS 7 and 8 are diagrams for illustrating the 

operation of a magnetic member; 

FIG. 9 is a perspective view partly broken away 

and showing the packaging material as sealed 

by the device of the invention; 

FIG. 10 is a perspective view partly broken away 

and showing the packaging material as sealed 

by a conventional device. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 



The other press member 24 is made almost 
entirely of an electrically insulating material such as 
epoxy resin. As seen in FIG. 1, the press member 
24 is provided with a U-shaped high-frequency coil 
5 27 made of copper and having two straight portions 
25, 26 extending in parallel to each other, and two 
magnetic members 28 made of ferrite and each in 
the form of a strip or plate. 

The press member 24 has a pressing surface 
70 31 which is formed with a coil inserting U-shaped 
groove 32 in the middle of its height and two 
straight grooves 33 having open opposite ends for 
inserting therein the respective magnetic members 
in contact with the outer side of the two straight 
75 portions 25, 26 in the groove 32. A cutter inserting 
straight groove 34 is also formed in the pressing 
surface 31 inside the U-shaped groove. 

As shown in greater detail in FIG. 2, the high- 
frequency coil 27 is in the form of a tube having a 
20 rectangular cross section and a cooling water chan- 
nel 41 inside thereof. The coil has a planar side 
surface serving as a pressing surface 42 and is 
inserted in the groove 32 with the surface 42 flush 
with the pressing surface 31 of the press member 
25 24. The high-frequency coil 27 has four ridges 43 
formed on its pressing surface 42. As seen in FIG. 
1, two ridges 43 are arranged respectively at two 
portions close to opposite ends of each of the two 
straight portions 25, 26 of the coil 27. When sealing 
30 the tube T, these ridges 43 applies an increased 
pressure to the respective side edge portions of 
the tube as seen in FIG. 6. 

With reference to FIG. 6, the size of the ridges 
43 will be described numerically as an example. 
When the tube T in a flat form is 102 mm in width 
I and 0.4 mm in the thickness t of the packaging 
material, the length L of the ridges 43 is 10 mm, 
and the distance P between the adjacent ridges 43 
is 88 mm. Further with reference to FIG. 3, the 
ridges 43 are 0.6 mm in width B and 0.2 mm in 
height H. The ridges 43 have a circular-arc contour 
in cross section. The radius R of the circular arc is 
0.325 mm. 

The rdiges 43 are not limited to the above 
specific example. The length L and the thickness t 
are variable in the ranges of 6 mm £ L £ 12 mm 
and 0.2 mm £ t £ 0.5 mm, respectively. Relative to 
the thickness t of the packaging material, the width 
B and the height H are variable over the ranges of 
0.8t S B £ 2t and 0.02t £ H £ 0.08t, respectively. 

Each of the magnetic members 28 is rectangu- 
lar in cross section and has a width M equal to the 
depthwise dimension of the coil 27 and a thickness 
N about one-fifth of the width M as seen in FIG. 2. 

The operation of the magnetic member 28 will 
be described next with reference to FIGS. 7 and 8. 
In the absence of the magnetic member 28 as 
seen in FIG. 7, the lines of magnetic force, G, 



An embodiment of the present invention will be 
described below with reference to the drawings. 

A tubular packaging material T is prepared 
from a web W by lapping the inner surface of one 
edge portion of the web over the outer surface of 40 
the other edge portion thereof and heat-sealing the 
lap. As seen in FIG. 4, the web W is a laminate 
comprising an outer polyethylene layer 11, paper 
layer 12, adhesive layer 13, aluminum foil layer 14 
and inner polyethylene layer 15 which are arranged 45- 
in this order from the outer side of the container to 
he formed inward and joined 

FIG. 5 shows a heat sealing device comprising 
a pair of press members 23, 24 opposed to each 
other and fixed to upper portions of a pair of pivotal so 
arms 21 , 22, respectively. 

Although not shown, one of the press mem- 
bers, 23, has a cutter for cutting the tube T simulta- 
neously with sealing. Since this press members 23 
has no important relation with the present invention, 55 
the other press member 24 only will be described 
below. 
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generated by the coil 27 spread outward from the 
coil 27, resembling smoothly curved superposed 
ellipses. However, when the magnetic member 28 
is present on the outer side of the coil 27 as shown 
in FIG. 8, the lines of magnetic force, G, acting to 
spread to the outside of the coil 27 are deflected 
inward and no longer spread outward from the 
magnetic member 28. Consequently, the portion of 
the packaging material positioned outwardly of the 
coil 27 and indicated by an arrow A in FIG. 8 is 
less likely to be heated. When seal portions 46 are 
formed by sealing on opposite sides of the portion 
45 to be cut as seen in FIG. 9, no beads of 
excessive molten polyethylene are formed along 
the edge 47 of each seal portion 46 inside the 
container to be formed. 

Claims 

1. A device for heat-sealing a tubular packaging 
material at opposite sides of and along each of 
cutting portions thereof before the material is 
cut transversely thereof into lengths each cor- 
responding to a single container, the pack- 
aging material being made of a heat-sealable 
paper-base laminate having an aluminum foil 
layer, the heat-sealing device comprising: 

a pair of press members (23, 24), 

a U-shaped high-frequency coil (27) pro- 
vided in a pressing surface of one of the press 
members (23, 24) and having two straight por- 
tions (25, 26) extending in parallel to each 
other for heating the packaging material at the 
respective sides of the cutting portion therea- 
long, and magnetic members (28) arranged 
adjacent to the two straight portions (25, 26), 
characterized in that 

two striplike magnetic members (28) are 
arranged on the outer side of the respective 
straight portions (25, 26) and extending ap- 
proximately over the entire length of the 
straight portions, and that 

each of the two straight portions has a 
ridge (43) extending longitudinally of the 
straight portion (25, 26) at each of two portions 
of the entire length of each of the two straight 
portions (25, 26) for individually applying an 
increased pressure to opposite side edge por- 
tions of the tubular material. 

2. A device as defined in claim 1 wherein the 
ridge (43) has a circular-arc contour in cross 
section. 

3. A device as defined in claim 1 wherein assum- 
ing that the length of the ridge (43) is L, 

6 mm £ L £ 12 mm. 



4. A device as defined in claim 1 wherein assum- 
ing that the thickness of the packaging ma- 
terial, the width of the ridge (43) and the height 
of the ridge are t f B and H, respectively, 

5 

0.2 mm ^ t ^ 0.5 mm, 
0.8t £ B £ 2t, and 
0.02t £ H £ 0.08t. 

w 5. A device as defined in claim 1 wherein the 
packaging material is 0.4 mm in thickness, and 
the ridge (43) is 10 mm in length, 0.6 mm in 
width and 0.2 mm in height. 

75 Patentanspruche 

1. Eine Vorrichtung zum HeiBversiegeln eines 
rohrformigen Verpackungsmaterials an gegen- 
(Jberliegenden Seiten desselben und entlang 

20 jeweiliger Schneideteilstucke desselben, bevor 
das Material in Querrichtung desselben in Lan- 
gen geschnitten wird, die jeweils einem einzel- 
nen Behalter entsprechen, wobei das Verpak- 
kungsmaterial aus einem heiSversiegelbaren 

25 Laminat auf Papierbasis hergestellt ist, das 

eine Aluminiumfolienschicht hat, wobei die 
HeiBversiegelungseinrichtung folgende Merk- 
male aufweist: 

ein Paar PreBbauteile (23, 24), 

30 eine U-f6rmige Hochfrequenzspule (27), die in 

einer PreBoberflache eines der PreBbauteile 
(23, 24) vorgesehen ist, und die gerade Teil- 
stUcke (25, 26) hat, die sich parallel zueinander 
erstrecken, urn das Verpackungsmaterial an 

35 den jeweiligen Seiten des Schneideteilstucks 

entlang aufzuheizen, und magnetische Bauteile 
(28), die an die beiden geraden Teilstucke (25, 
26) angrenzend angeordnet sind, 
dadurch gekennzeichnet, 

40 daB zwei bandartige magnetische Bauteile (28) 

auf der auBeren Seite der jeweiligen geraden 
Teilstucke (25, 26) angeordnet sind, die sich 
ungefahr Ober die gesamte Lange der geraden 
TeilstOcke erstrecken, und daB 

45 jedes der beiden geraden Teilstucke einen 
Wulst (43) hat, der sich in Langsrichtung der 
geraden TeilstOcke (25, 26) an jedem von zwei 
Teilstucken der gesamten Lange jedes der 
beiden geraden Teilstucke erstreckt, urn ge- 

50 genuberliegende Seitenkanten-Teilstucke des 

rohrformigen Materials individuell mit einem 
erhohten Druck zu beaufschlagen. 

2. Eine Vorrichtung wie in Anspruch 1 gekenn- 
55 zeichnet, bei der der Wulst (43) im Querschnitt 

einen kreisbogenformigen UmriB hat. 
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8. Eine Vorrichtung wie in Anspruch 1 gekenn- 
zeichnet, bei der vorausgesetzt wird, daB die 
Lange des Wulstes (43) gleich L ist, wobei 6 
mm £ L £ 12 mm ist. 

4. Eine Vorrichtung wie in Anspruch 1 gekenn- 
zeichnet, bei der vorausgesetzt wird, daB die 
Starke des Verpackungsmaterials, die Breite 
des Wulstes (43) und die Hohe des Wulstes 
jeweils t, B und H ist, wobei 

0,2 mm £ t £ 0,5 mm 
0,8t £ B £ 2t, und 
0,02t £ H £ 0,08t 

ist. 

5. Eine Vorrichtung wie in Anspruch 1 gekenn- 
zeichnet, bei der das Verpackungsmaterial 0,4 
mm stark ist, und der Wulst (43) 10 mm lang, 
0,6 mm breit und 0,2 mm hoch ist. 

Revendications 

1. Dispositif pour thermosouder un materiau 
d'emballage tubulaire au niveau de cotes op- 
poses et le long de parties de coupe respecti- 
ves de ce dernier, avant que le materiau ne 
soit coupe dans son sens transversal en lon- 
gueurs correspondant chacune & un seul reci- 
pient, le materiau d'emballage £tant realist en 
un stratifie a base de papier thermosoudable 
comportant une couche en feuille d'aluminium, 
le dispositif de thermosoudage comprenant: 
une paire d'organes de compression (23, 24) 
une bobine haute frequence en forme de U 

(27) prevue dans une surface de compression 
de Tun des organes de compression (23, 24) 
et comportant deux parties droites (25, 26) 
s'etendant parallelement Tune par rapport & 
I'autre pour chauffer le materiau d'emballage 
au niveau des cotes respectifs de la partie de 
coupe, et des organes magngtiques (28) pla- 
ces de maniere adjacente aux deux parties 
droites (25, 26), caracterisS en ce que 

deux organes magnetiques en forme de bande 

(28) sont places sur le cote exterieur des par- 
ties droites respectives (25, 26) et s'gtendent 
approximativement sur la totality de la lon- 
gueur des parties droites, et en ce que 
chacune des deux parties droites pr£sente une 
nervure (43) s'etendant dans le sens longitudi- 
nal de la partie droite (25, 26) au niveau de 
deux parties respectives de la totalite de la 
longueur de chacune des deux parties droites 
(25, 26) pour appliquer individuellement une 
pression accrue aux parties de bord lateral 
opposSes du materiau tubulaire. 



2. Dispositif selon la revendication 1, dans lequel 
la nervure (43) prgsente, en coupe transversa- 
le, un profil en forme d'arc circulaire. 

5 3. Dispositif selon la revendication 1 , dans lequel 
si Ton suppose que la longueur de la nervure 
(43) est L, 

6 mm £ L £ 12 mm. 

70 

4. Dispositif selon la revendication 1 , dans lequel 
si Ton suppose que i'epaisseur du materiau 
d'emballage, la largeur de la nervure (43) et la 
hauteur de la nervure sont t, B et H respective- 

75 ment, 

0,2 mm £ t £ 0,5 mm, 
0,8 t £ B £ 2t, et 
0,02 t £ H £ 0,08 1. 

20 

5. Dispositif selon la revendication 1 , dans lequel 
le materiau d'emballage presents une 6pais- 
seur de 0,4 mm, et la nervure (43) une lon- 
gueur de 10 mm, une largeur de 0,6 mm et 

25 une hauteur de 0,2 mm. 



30 



35 



40 



45 



50 



55 



6 



EP 0 484 998 B1 





FIG. 5 



EP 0 484 998 B1 




FIG. 8 




FIG.10 



